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Abstract 
The Engineering Accreditation Commission of the Accreditation Board for Engineering and Technology (ABET) is adopting 
specific criteria for accrediting engineering programs. It is the responsibility of the institution seeking accreditation of an 
engineering program to demonstrate clearly that the program meets the following criteria: Students, Program Educational 
Objectives, Program Outcomes and Assessment, Professional Component, Faculty, Facilities, Institutional Support and 
Financial Resources, and Program Criteria. This paper outlines the procedures followed in the construction engineering 
program at the American University in Cairo, to establish Program educational objectives, program outcomes, and courses 
outcomes to conform to Criteria two and three, Educational Objectives and Program Outcomes. The procedures are based on 
mapping the university mission and objectives with the Program mission, objectives, and outcomes. The program outcomes 
are mapped into the courses outcomes that are identified separately for each course. 
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1. Introduction 
The American University in Cairo is a private institution of higher education engaged in teaching, research, 
and service. The academic area is divided into the School of Humanities and Social Sciences, the School of 
Sciences and Engineering, and the School of Business, Economics and Communication. The Schools are each 
headed by a Dean and each includes a number of related academic departments. Starting from 2000/2001 the 
School of Sciences and Engineering has been operating under a new administrative structure. The School of 
Sciences and Engineering includes eight departments in addition to the Construction Engineering Department. 
The Engineering Accreditation Commission (EAC) of the Accreditation Board for Engineering and 
Technology (ABET) evaluated the Construction Engineering Program at the American University in Cairo for the 
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first time according to ABET 2000 criteria during a site visit in 2003. The program was accredited for 6 years to 
September 30, 2009. The program seeked re-accreditation effective fall 2009 and was successfully granted 
another 6 years with no deffecincies. 
This paper focuses on the procedures followed in the Construction Engineering program at the American 
University in Cairo to establish and update the Mission, learning objectives, and Outcomes to achieve this 
success. 
The procedures are based on seeking the input of external constituents to first formulate educational objectives 
and outcomes for the program that are inter-related to each other and that conform to the University mission and 
objectives. The procedures, also, include tight mapping from program outcomes level down to the outcomes of 
each individual course. 
 
2. Constituents of the Program 
 
The designation of constituents was established based on extensive discussion among the faculty members 
themselves and among the faculty with representatives from the student body, the Industrial Advisory Board, and 
practicing engineers. The designated Construction Engineering Program's constituents are: 
• Students,  
• Alumni,  
• Employers of our graduates,  
• Industrial Advisory Board, and  
• Faculty members.  
 
The Construction Engineering Program at AUC has an Industrial Advisory Board (IAB) comprised of 
seventeen (17) prominent, well-reputed, professional engineers to provide feedback on the quality of the 
Programs and graduates. Thirteen of the seventeen members come from the construction industry. Annual 
meetings are attended by the Industrial Advisory Board and the faculty to maintain close contact and to obtain 
continuous input. Through this interaction, the Industrial Advisory Board plays an important role in strengthening 
the link between the Construction Engineering Program at AUC and the professional engineering community in 
Egypt and the region. This helps in identifying industry expectations for the skills and the knowledge of entry-
level engineers, and in developing ways to enhance the knowledge and skills of practicing engineers through 
appropriate focused professional development courses. 
 
3. Processes To Establish Program Mission Educational Objectives and Outcomes 
 
The Department of Construction Engineering has been working with its constituents to help in shaping, 
evaluating, and refining its Program since 1996. The Department of Construction and Engineering began to assess 
the compliance of its Program educational objectives with ABET- EC 2000 in spring 2001 [1]. The Department 
relied and continues to depend on external and internal constituencies to develop, review, and update its 
educational objectives on a continuous basis. The process was initiated by forming a standing ABET 
departmental committee in spring 2001. This committee is responsible to oversee ABET related activities [2]. The 
charge of this committee was to develop drafts for Program mission, objectives, and outcomes, and to 
continuously co-ordinate relevant external and internal processes. 
Discussions at early stages of these processes concentrated on the mission and the definition of an “Objective” 
and the attributes of a set of educational objectives. The ABET departmental committee worked to develop a 
formal definition and a list of attributes to account for the results of the internal and external activities. In 2007, 
the department introduced a second program; the Architectural program. The department name changed to 
Deaprtmetn of Construction and Architectural Enginering. the ABET departmental committee worked to develop 
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a first-draft formal statements that would express the new status of the Construction Engineering Mission and 
Program objectives. Discussions within the Committee and with the constituents led to the production of the list 
of seven (7) educational objectives. The specific mission educational objectives of the Program of Construction 
Engineering were checked to fit within the broader objectives of the University. 
 
3.1.   Program Mission 
 
Prior to 2007, the mission of the Department of Construction Engineering reflected the vision of the only 
Program hosted by the Department till that time. After the introduction of the Architectural Engineering Program 
within the Department in 2007, the Department faculty held several meetings during which they introduced a 
minor change to its mission. The current mission of the Department of Construction and Architectural 
Engineering is: “To provide a high quality engineering education within a liberal arts context to students from 
Egypt as well as from other countries. The aim is to produce generations of construction engineers and architects 
who will be leaders in their profession. The pursuit of excellence is central to the department’s mission, 
maintaining high standards of academic achievement, professional behavior, and ethical conduct”. 
As  part  of  the  American  University  in  Cairo,  the  mission  of  the  Department  of  Construction  and  
Architectural Engineering is still clearly aligned with the University’s mission statement. 
 
3.2. Input of External Constituents in Reviewing Program Educational Objectives 
 
The external constituents help in reviewing and shaping the Program educational objectives through the 
following mechanisms: 
• Industrial Advisory Board (IAB) meetings and input.  
• Employer questionnaires  
• Industrial training employer questionnaires.  
• Alumni questionnaires.  
 
The  purpose  of the  IAB  meetings is to  solicit  the  members’  input and  obtain their  evaluation of the  
Construction Engineering Program. The comments of the IAB members indicated that they value communication 
skills and problem solving capabilities in their employees from our Program. Members of the Board were glad to 
see implementation of a strong previous suggestion by the IAB, namely, the introduction of more concentrations 
within the Construction Engineering Program. 
The employers of senior-level trainees of the Construction Engineering Program are surveyed for their 
assessment of the Program objectives and/or outcomes. Employers are asked to give their opinion on the 
performance of our students during their industrial training at their companies. The results of the survey of 
training employers of senior Construction Engineering student trainees for the years of 2002, 2003, 2004, and 
2006 were analyzed. These results indicate that, in general, the companies are satisfied with the performance of 
the trainees of the Program. 
The employers of our graduates are asked to give their evaluations for recent AUC graduates as well as more 
senior employees. This survey was conducted in 2007. Results were tabulated and analyzed by the ABET 
departmental committee. A total of 60 professional companies were contacted. 17 companies responded by 
returning a completed survey form. The results indicate that the performance of our alumni related to all of the 
Program’s current objectives and outcomes are rated above average (>3 on a scale from 1 to 5) from performance 
point of view. All of the Program’s current objectives are rated above average (>3 on a scale from 1 to 5) from 
point of view of importance. 
Alumni are surveyed to solicit their input. The results of these surveys for years 2005, 2006, and 2007 were 
analyzed by the ABET departmental committee. A total of one hundred and twelve (112) graduates from the 
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period of 1992 to 2007 responded by returning completed survey forms. The results indicate that all of the 
Program’s current objectives are rated above average (>3 on a scale from 1 to 5) from performance point of view. 
The current established Objectives of the Department of Construction Engineering are to: 
• Educate students in fundamentals of science and engineering needed to pursue their career in 
Construction Engineering Profession. 
• Introduce students to a broad spectrum of Construction engineering topics, with concentration in an 
area of their choice, to plan for construction operations and to fit in construction organizations. 
• Prepare students to cope with and improve on the ever-evolving technologies in production, products, 
and components of the construction industry. 
• Enable students to communicate effectively, work independently and in teams, and fit in a multi-
disciplinary environment. 
• Inspire students to recognize and consider the impact of engineering solutions in a global and societal 
context with ability to understand and be sensitive to other cultures. 
• Motivate students to engage in life-long learning and develop their ability to pursue graduate studies. 
Develop students who are creative, possess qualities of leadership, and committed to professional and 
ethical conduct. 
 
3.3. Program Outcomes 
 
Later, The Construction Engineering Program has identified a set of twenty-two (22) program outcomes. The 
Construction Engineering Program outcomes are listed in Table 1. The relations amongst the outcomes of the 
Construction Engineering Program and ABET A-K outcomes Criterion are shown in Table 2. The program 
outcomes are well mapped into the A-K set of outcomes in Criterion 3. 
 
Table 1:  Outcomes of the Construction Engineering Program 
 
1. Apply knowledge of basic mathematics, general chemistry, and calculus-based physics to solving engineering problems.  
2. Implement their acquired knowledge of engineering science to provide meaningful solutions to engineering problems.  
3. Design and conduct experiments in the areas of fluid mechanics, materials engineering, soil mechanics, and hydraulics.  
4. Analyze and interpret data using methodologies for validation of experimental results.  
5. Design concrete structures, steel structures, foundations, highways, hydraulic, and environmental systems.  
6. Select appropriate construction materials, methods, and equipment for projects.  
7. Utilize design principles to interconnect components and synthesize assemblies and systems.  
8. Perform cost estimates for projects, planning, scheduling, and project control for construction applications.  
9. Assess legal and contractual situations as well as analyze financial strengths and weaknesses of construction organizations.  
10. Define overall needs and constraints in a system or a component including cost, and safety aspects.  
11. Organize, administer, and assure quality of construction activities.  
12. Function effectively in a teamwork environment.  
13. Think critically, identify, formulate and solve construction engineering problems.  
14. Realize the meaning and importance of professional ethics and values and how this relates to the construction practice. Recognize 
their responsibilities toward society and engage in community services.  
15. Strive for quality and thoroughness in undertaken tasks.  
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16. Communicate effectively in English.  
17. Interact successfully with their constituents.  
18. Consider the impact of engineering solutions in a societal and global context  
19. Engage in post-graduate studies and professional activities.  
20. Use their liberal education to follow up on and engage in contemporary issues.  
21. Use computers and information technology necessary for engineering practice.  
22. Use modern techniques, skills, and engineering tools in construction applications.  
 
Table 2:  Relationship among Program Outcomes and ABET Criterion. 
 
ABET Criterion Program Outcomes
A. Ability to apply knowledge of mathematics, science 
and engineering. 
1. Apply knowledge of basic mathematics, general chemistry, 
and calculus-based physics to solving engineering problems. 
2. Implement their acquired knowledge of engineering science 
to provide meaningful solutions to engineering problems. 
B. Ability to design and conduct experiments as well as to 
analyze and interpret data. 
3. Design and conduct experiments in the areas of fluid 
mechanics, materials engineering, soil mechanics, and 
hydraulics. 
4. Analyze and interpret data using methodologies for 
validation of experimental results. 
C. Ability to design a system, component, or process to 
meet desired needs within realistic constraints such as 
economic, environmental, social, political, ethical, 
health and safety, manufacturability, and sustainability.
5. Design concrete structures, steel structures, foundations, 
highways, hydraulic, and environmental systems. 
6. Select appropriate construction materials, methods, and 
equipment for projects. 
7. Utilize design principles to interconnect components and 
synthesize assemblies and systems. 
8. Perform cost estimates for projects, planning, scheduling, 
and project control for construction applications. 
9. Assess legal and contractual situations as well as analyze 
financial strengths and weaknesses of construction 
organizations. 
10. Define overall needs and constraints in a system or a 
component including cost, and safety aspects. 
11. Organize, administer, and assure quality of construction 
activities. 
D. Ability to function on multidisciplinary teams 12. Function effectively in a teamwork environment. 
E. Ability to identify, formulate, and solve engineering 
problems 
13. Think critically, identify, formulate and solve construction 
engineering problems. 
F. Understanding of professional and ethical 14. Realize the meaning and importance of professional ethics 
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responsibility and values and how this relates to the construction practice. 
Recognize their responsibilities toward society and engage in 
community services. 
15. Strive for quality and thoroughness in undertaken tasks. 
G. Ability to communicate effectively 
 
16. Communicate effectively in English. 
17. Interact successfully with their constituents. 
H. The broad education necessary to understand the 
impact of engineering solutions in a global, economic, 
environmental, and social context 
18. Consider the impact of engineering solutions in a societal 
and global context 
I. Recognition of the need for, and an ability to engage in 
life-long learning 19. Engage in post-graduate studies and professional activities. 
J. Knowledge of contemporary issues 
 
20. Use their liberal education to follow up on and engage in 
contemporary issues. 
K. Ability to use the techniques, skills, and modern 
engineering tools necessary for engineering practice 
21. Use computers and information technology necessary for 
engineering practice. 
22. Use modern techniques, skills, and engineering tools in 
construction applications. 
 
3.4. Relationship of Program Outcomes to Program Objectives 
 
The interrelationships among the outcomes of the Construction Engineering Program and its Educational 
Objectives are shown in Table 3. The table indicates that each of the seven program objectives is accomplished 
through two or more of the program outcomes. 
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Table 3: Relationship among Program Educational Objectives and Program Outcomes 
 
 Program Educational Objectives  Program Outcomes
 
   
 
1-       Educate students in fundamentals of science and 1- Apply knowledge of basic mathematics, general chemistry,
 
 
engineering needed to pursue their career in
 
and calculus-based physics to solving engineering problems.
 
 
Construction Engineering profession
2- Implement their acquired knowledge of engineering science  
  
 
   
to provide meaningful solutions to engineering problems.
 
  3- Design and conduct experiments in the areas of fluid
 
   
mechanics, materials engineering, soil mechanics, and
 
   
hydraulics.
 
  4- Analyze and interpret data using methodologies for
 
   
validation of experimental results.
 
   
 
2-       Introduce students to a broad spectrum of 5- Design concrete structures, steel structures, foundations,
 
 
construction engineering topics, with
 
highways, hydraulic, and environmental systems.
 
 
concentration in an area of their choice, to plan
6- Select appropriate construction materials, methods, and  
 for construction operations and to fit in  
  
equipment for projects.  
 construction organizations.   
   
 
  7- Utilize design principles to interconnect components and
 
   
synthesize assemblies and systems.
 
  8- Perform cost estimates for projects, planning, scheduling,
 
   
and project control for construction applications.
 
  9- Assess legal and contractual situations as well as analyze
 
   
financial strengths and weaknesses of construction
 
   
organizations.
 
  10- Define overall needs and constraints in a system or a
 
   
component including cost, and safety aspects.
 
  11- Organize, administer, and assure quality of construction
 
   
activities.
 
  13- Think critically, identify, formulate and solve construction
 
   
engineering problems.
 
   
 
3-       Prepare students to cope with and improve on 21- Use computers and information technology necessary for
 
 
the ever-evolving technologies in production,
 
engineering practice.
 
 
products, and components of the construction
22- Use modern techniques, skills, and engineering tools in  
 industry.  
  
construction applications.  
   
 
   
 
4-       Enable students to communicate effectively, 12- Function effectively in a teamwork environment.
 
 
work independently and in teams, and fit in a
16- Communicate effectively in English.  
 multi-discipline environment.  
   
 
  17- Interact successfully with their constituents.
 
    
 
5- Inspire students to recognize and consider the 18- Consider the impact of engineering solutions in a societal
 
impact of engineering solutions in a global and
societal context with ability to understand and 
be sensitive to other cultures.
 
and global context
 
20- Use their liberal education to follow up on and engage in  
 
 
contemporary issues.  
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6-       Motivate students to engage in life-long learning 13- Think critically, identify, formulate and solve construction
 
and develop their ability to pursue graduate
 
engineering problems.
 
studies.
19- Engage in post-graduate studies and professional activities.  
 
 
   
 
7-       Develop students who are creative, possess 12- Function effectively in a teamwork environment.
 
qualities of leadership, and committed to
14- Realize the meaning and importance of professional ethics  professional and ethical conduct.  
 
and values and how this relates to the construction practice.  
  
 
  
Recognize their responsibilities toward society and engage in
 
  
community services.
 
 15- Strive for quality and thoroughness in undertaken tasks.
 
 16- Communicate effectively in English.
 
 17- Interact successfully with their constituents.
 
   
 
 
 
3.5. Relationship of Courses Outcomes to Program Outcomes 
 
The course instructors developed an outline for each course in which outcomes are specified and assessed at 
the end of the semester [3]. The overall consistency and breadth of coverage for course offerings and program 
outcomes was established and ensured. The intensity of program outcomes throughout the curriculum is also 
obtained and is shown in a representative form in Table 4. This typical table is used to assess the level of 
achievement for each program outcome after analyzing the outcomes of relevant courses. 
 
4. Conclusion 
 
The paper presented the methodology adopted by the Construction Engineering Program at the American 
University in Cairo to develop Program learning objectives and outcomes that conform with ABET criteria. 
The procedures are based on seeking the input of external constituents to formulate educational objectives and 
outcomes for the program that are inter-related to each other and that conform to the University mission and 
objectives. The procedures, also, include tight mapping from program outcomes level down to the outcomes of 
each individual course 
 
Table 4:  Level of Coverage of Program Outcomes throughout the Curriculum- Typical 
 
Level 3: courses    H: high coverage    M: medium coverage    L : low coverage  
Outcomes 
 
1 
 
2 3 4 5 6 7 8 9 
1 1 1 1 1 1 1 1 1 1 2 2 2 
  
0 1 2 3 4 5 6 7 8 9 0 1 2            
      
 
           
M 
       
M M 
Ceng 302 
 H                   
                        
Ceng 303  H  H           M        M M 
Orgn 307          H   H   H H  H      
Ceng 331  H  L    L         M L     M  
Math 317  H                       
Arbs 337                      H   
Arbs 338                      H   
Engr 313  H  H  L        M H  L L   L  H H 
Engr 318  H  H   L L L L L L L  M          
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Engr 345  H  L           M      H   M 
Ceng 304    M L  H  H     M H M M  M L L  M  
Ceng 311  H  H H H M  M     M M L L L L L   M  
Ceng 321    M   L  H   L  H H L   L L   M  
Ceng 323  H  H H H M M    M  L M L  M M    M H 
Ceng 325  H  H          M H   H      M 
Level 4                        
Ceng 403    M   H  H     M H M M  M L L  M  
Ceng 411  M  H H H L L     L H M L M L L  L    
Ceng 420    M    M H   L  H H L  L  L   M L 
Ceng 423        H    L H H M L M M  L M  L M 
Ceng 424  L      H    L M H M L  M  L M  L M 
Ceng 426    M   H  H     M H  L  M L L  M M 
Ceng 428    M    H    L H H M L M M  L M  L M 
Ceng 431  M  M   H  M     L H L M L  M  L L  
Ceng 432  H  H   H L M L  L  L H M M L  M L L M  
Ceng 441    M          H M H H H H  M M H  
Ceng 442           M  M  L H H H H M M M   
Ceng 446    M  L   H H  H  H M L L    M M H H 
Ceng 448           H  H M L L L M M L M M   
Ceng 452    M   H  H     M H  M L M L L  M  
Ceng 461  M  H L L H  M      H M M        
Ceng 471  H  H   H  H     M H L  L  L   M  
Ceng 490    H  M   H     H H H H H     M M 
Ceng 491        M  H H H H H H H H H H    H H 
Ceng 497              H M H M M H L M M L  
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